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Abstract

In this study, the Rasch model is used to analyze the quality of the nine-year mathematical ability
test. We use WINSTEPS software to estimate the parameters of the data, including the difficulty of
the item, the level of students’ ability and the standard error. Through the Multidimensional test-
ing, the item fitting and the bubble map reflect quality of test. The results show that: 1) the test is
basically in line with its measurement objectives. It can better distinguish the level of student
ability and the difficulty of item; 2) the item is relatively simple; the level of student ability is
greater than the degree of difficulty distribution. This text should add some difficult topics; 3) the
existence of individual item and the expected results of the model are inconsistent, needing fur-
ther analysis of its content and answer status. The nine-year mathematical ability test, which is
analyzed in this study, is an accurate test of the quality of the test, which is basically in line with its
measurement objectives.
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ERE B E AR, 2003 2@ Bk 7S B2 iR R AR A, Frik F A 2 A e
TR SO 2 AR ) LS RE D00 T B R AR OCHE, PRI B0 47 ot & o0 A R R S L AP IR

TR B A IS 57 5 53 A T 7 32 B T 22 M B (CTT) R I, A5 e i /2 FH 56 1) s
IR R WA 1 R 1K CRTR AR KF), IR 26 (B8 ) >R e SO H MERE . FEI 58 i 3t H AR 1
B, BAZAGS S, BWRERIIKTE, Mk, WREHRAE, AR, BWE AR,
BRLILE, BT SO 27 A R ) 7K B e AR B T D36 PR e i, 3 M B0 47 i (test. dependent) . [RIRE FRGEHE,
FEFIWT R AERERT, Sk H A K TR RS, B, BWES RS, Mk, K
FIFEI R E 25 B8 1KCPARI A2, IERRAR, BURE S B IRME, A58 E XS FEE, MBIk &
IR 2R BE KT, X R (sample-dependent) . 7E4: Sl & FRIG(CTT)H, A HIBE Sk THAD
R A A TR BT, AR EOWIN R, [H I B 28 S B AT AR T R BT I 45 AP R E
TR R EANIFAEE KA R OB BB, 2R (2007) (R 783 W48 A 350 H SR FE 8 (IR T) (ML SR A% 7Y
bb 2 S B FE VA (CTT) OB s MRS A T 2 (R 34 1] 35 IRE05(2012) . 127 (2010) A1 31 55 (2007) £ 1 2%
BN fEDH RNV ES R, SRR 1K AR THRLE B AT ARSL Y, TR R T
YT T SR ER VX R H 153 A 45 SR B, T DS 0 A R I R R U e, R e A E RS E[2] [3]
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Rasch 5842 151 H o B EE 18 I B S HORE Y, B PF 2280 R Gi i 5 5% Georg Rasch $& H i —/METE
FeifiAl, 7E Rasch AU, A —/MiBESHORF RN H AR . 45 Rasch BIAYEHE, K@ 1)/MA
X REE IR H i H AR 5 SRS AR T LR AN BE /0 5128 H M FE I — AN Rl ek ok RoR, MR IR B 3 —
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KHFFANIZH Rasch #EAYHTHHF WINSTEPS X U E BE 0 3 b A7 i & 23 A, et sk &
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TS S RS B (0 I, 98l B R B B v 2 il AU R I 22 2 % kAl

2. AR GE
2.1, WRETER

AR TR A LR RE DN 56 A H A5 40 JEZ O, £ MITTREHLIEEL 1000 4 JLEEG 245
Bk, BURER SRR e i stm . e R, XA RS BLEAT 0T o

22. IRIBRS4t5*
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Hrin R

F 14 KMO A1 Bartlett fUBRIEAG K, 24 KMO KT 0.7 J% Bartlett #3462 &£ P < 0.01 i, 8%
el vl AT IR R R 40T, 3R PI%1: KMO {H°5 0.97, Bartlett #3368 P =0, UL nlLAEAT
i 2 L

2 R ERMD TSRO RERER KT L R, B L AR P oA . A R
W RIAFAEZ A AT, Y 1500 2 RIRFERR LU (R8I 5 i, ] DLUE B 28 A gtk . ik
2 AIAN, HMISAFAE 2 AN RHERCR T LRI RAEE—A o), B 1 RIRHIEAR D 11.281, fdh 2
(HFAEAR A 1.451, Jor 1 5 R4y 2 MRFAEAR LA BT 5, mT DAV B Z2 56 X 52 — AN R TR 52

1A B R X il 1 AR B 0 AT, AT DAUE B A R 82— AN 2 . BRI R BAIA
NAEMEEH,  2E A VR R 2L T SR B0 AR e, 756 Rasch AR FRAEVEBIR, AT DLIEAT
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Table 1. The spherical test of KMO and Bartlett
%= 1. KMO 70 Bartlett BYERFZAIE

HURE /295 )% 1 Kaiser-Meyer-Olkin % & 0.97
Bartlett Bk i 6 ERRTT 11009.52
df 780
Sig. 0




Table 2. Explain the total variance

T2 MENRRE

HIUHFFIEE FRICFITAEN
R it 77 ZH1% EH% ait J7 Z 1% FH%
1 11.281 28.203 28.203 11.281 28.203 28.203
2 1.451 3.627 31.829 1.451 3.627 31.829
3 1.212 3.030 34.860 1.212 3.030 34.860
4 1.083 2.708 37.568 1.083 2.708 37.568
5 1.048 2.620 40.188 1.048 2.620 40.188
6 1.009 2.522 42.710 1.009 2.522 42.710
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Figure 1. Problem difficulty and student ability diagram (each # mean 10 candidates)
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Table 3. Project Fitting and Error Statistics

= 3. MBNEMIRES TR

B
21
40
15
24
10
19
16
38
11
39
37

6
3
27
25
35
33
23
13
20
18
7
31
28
32
30
26
9
29
34
14
17
36
2
22
8
12

EX B
396
453
521
521
548
549
577
609
614
622
628
640
655
659
665
671
676
694
695
697
701
720
731
734
751
758
763
768
768
773
776
778
779
801
811
823
849
866
905
925

Measure
1.92
157
1.16
1.16

1
0.99
0.82
0.63

0.6
0.55
0.51
0.44
0.34
0.32
0.28
0.24
0.21
0.09
0.08
0.07
0.04
-0.09
-0.17
-0.19
-0.31
—-0.36
-04
—0.44
—0.44
-0.47
-0.5
—0.51
—-0.52
-0.7
-0.78
—-0.89
-1.13
-1.3
=177
—2.06

Rasch S.E
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.1
0.1
0.12
0.13

Infit MNSQ
1.24
1.39
1.06
0.96
131
1.02
0.93
1.01
114
1.23
1.03
1.14
11
1.07
0.85
1.05
0.82
0.9
1.07
0.83

1
08
091
0.9
0.95
0.91
1.06
1.06
0.88
08
0.82
0.92
0.95
0.97
0.89
0.91
0.92
0.9
0.94
1.02

Outfit MNSQ
152
1.62
1.16
1.01
1.42
1.04
0.87
0.98
1.16
1.35
0.99
131
115
1.04
0.76
1.04
0.75
0.99
1.05
0.79
0.91
071
0.89
0.9
0.83
0.83
1.25
1.09
073
0.61
073
077
0.9
113
0.69
0.88
0.82
0.83
0.74
1.28

MHRRH
0.43
0.36
053
058
0.40
055
059
054
0.47
0.42
053
0.46
0.48
050
0.60
050
061
055
0.48
059
052
0.60
054
054
051
052
0.43
0.44
053
057
055
051
0.49
0.44
050
0.47
0.43
0.42
0.36
0.27
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Rasch #5273 27 WINSTEPS Frif 2 14Ul & a5 Outfit MNSQ AT Infit MNSQ, T PA S B S iiE £ s
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B T AAEH, 42408 H 1 Rasch ARdEREN, UEHZINEEE FE LR, AR bLicAe e il oF 224
IRE SI7KF, R H R AUMERR I B 2242 7. 17 Rasch BRifEiR7E 0.10 DALMY 12, 5. 4. 1, 7E454
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4.3. SEBTHANSRT —BEE B AR
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5. &g

AHE A Rasch BRI 4 B/t WINSTEPS X JUAE 0 s e T B8 26 AT & 70 #r o WFFE 4 R o,
AHT T 70 M B LR 8 RE D N6 Ak B RS HERR BEAT 24 T, KBS H A S R S AR R IR
FEMRAERLZIEH 2 N, AR B AR SR SR o 2 VR B BE 0 M08 S AR Rt — B iR
B, ZIIIEATT LI B br, WSS H AT €M X, RERLT S R 2 R K RE 17K, fiE
BONEW . A5 B2 A B AR AR 0 o AE 56 i e e 5 H b, Wg i g 2, B —#0
7o AE 07K TR S A A R R S X B2 R T i o S D56 rh G N 2 v XE LR A N6 RE 8 Xt
1 AE JKCOP I 2 AR BEAT SRS BRI AL T o TR TR L4015 FEAN G (0 H 75 3k — 2B 0 He o 5 2R DL



M4 Rasch HLAL ) 73 Afr 25 AT LOGHEE H 3T 1805, e Refs

Lk (References)
BESR. N SIS 3R BT S W PR SR []. AMEBT ST, 2007(4): 60-64

D H xR

R . RS E00 H s S B AR R FU R R 2 25 bR BE (0 D [I]. SR AR TN RS S A B2, 2007

BT OHERFAAIUR Y )2 W B ——Rasch BA 2 4% 8 R R REH]. OEARZEEERE, 2010, 18(8): 1298-1305.

Bond, T.G. and Fox, C.M. (2001) Applying the Rasch Model: Fundamental Measurement in the Human Sciences.

DIBLL, 845, Rasch MR IR H & A v B B A ——2 T N A AR T 3 2R BT G i = 0T 0] 4

[1]
[2] #mReE. WAREEMEZMEERESERAD]. BE 5%, 2012(2): 5-8.
[8] T&. ETRIBERWBERENI]. HE RS, 2010(11): 37-41.
[4]

25(3): 57-64.
[5]
[6] E3H. Rasch MRS 5HALE FOEZ ML), OENE,2004(27:4): 637-694.
7 Lawrence Erlbaum Associates, Mahwah, NJ.
[8l

A& 5PE, 2015(1): 18-22.
BT BRREREZ T RS

BRmar A RS (QQ. TfE. M
I VL HC i A & AT

24 /B DL SRS I T A e 1)

TR (A LR 3R ST
TNV AT PR

IR

A 4% 78 e FAE T IS IR AL

NogapwhpRE

)

AEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : ae@hanspub.org

Hans iXlth


http://www.hanspub.org/Submission.aspx
mailto:ae@hanspub.org

	Using Rasch Model to Analysis Quality of Nine Grade Mathematical Capability Test
	Abstract
	Keywords
	基于Rasch模型对九年级数学能力测验进行质量分析
	摘  要
	关键词
	1. 引言
	2. 研究方法
	2.1. 研究资料
	2.2. 研究工具与统计方法

	3. Rasch模型的参数估计结果
	3.1. 测验的单维性检验
	3.2. 题目难度与学生能力变量关系图
	3.3. 项目拟合和误差统计
	3.4. 气泡图

	4. 讨论
	4.1. 题目难度与学生能力水平
	4.2. 测验质量情况
	4.3. 与模型预期的结果不一致题目的处理

	5. 结论
	参考文献 (References)

